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Preface

This report provides the necessary operating, diagnostic and repair

information for using and maintaining the Improved Ion Drift Meter (IDM).

The report is divided into four sections. Section 1 contains the instru-

ment description and theory of operation. Section 2 contains a description

of planned spacecraft-level instrument testing, stimulation requirements

and procedure, and instrument handling and safety. Section 3 contains a copy

of the End-Item Acceptance Test (EIAT) that describes test results and

presents calibration data and procedures. Any recalibration of the instru-

ment will be performed per the EIAT calibration test procedure. Section 4

contains a list of the schematics, drawings, parts lists and wiring lists

that describe the as-built configuration of the instrument. This documenta-

tion is available to AFGL upon request.
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SECTION 1

INSTRUMENT DESCRIPTION



* 1.0 GENERAL

The IDM is designed to be combined with a retarding potential analyzer

(RPA) built by the Air Force Geophysics Laboratory (AFGL). The combined

IDM/RPA is part of the instrument complement designed for the DNA/TRANSIT

% HILAT satellite. The IDM provides all telemetry and timing signal interface

to the spacecraft, timing signals to RPA, data storage and read-out. Since

-, the positive potentials exposed on the spacecraft solar array are expected

to drive the spacecraft potential negative, the IDM provides a scheme for

Xelectrically isolating the sensors and actively maintaining the sensor potential

near the plasma potential.

2.0 THEORY OF OPERATION

The drift meter sensor is illustrated in Figure 1. The sensor consists

of a square aperture placed in front of a collector that Is segmented into

quadrants. The first four grids are fixed at the floating ground potential

to provide a field free drift space for the ions. The last grid is biased

*.. -negatively and serves as an electron suppressor for the collector and also

as an electron repeller for ambient electrons.

The Ion collector consists of four pie-shaped segments fitted together

into a circle. Each 900 sector is insulated from the others and from the scnsor

housing. For reference purposes, the collector plates arc labeled A, B, C,

and D (Figure 2). Pairs of collector plote. are selectively coupled to the

electrometers (log-amps) by means of the four switches labeled Sl through S4.

(Actually, all switches in this diagram are FET transistors with appropriate

gate bias voltages.) The log-amps are labeled + (A2) and - (A3) for refer-

ence purposes. -or the switch settings shown, plates A and D are connected

to the -. * -&. while plates B and C are connected to the - log-amp. When

".
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ii

the spacecraft is properly oriented, and the ions are drifting upward

go through the aperture, plates A and D receive more ions than plates

This causes more positive current to flow into the + log-amp than into

amp. The outputs of both A2 and A3 are negative but A2 is more negati

cause of the extra current. (A2 and A3 are inverting feedback amplifi

, The 2N2060 dual NPN transistor between A2 and A3 is a logarithmic feed

device; therefore the output voltages of A2 and A3 are proportional to

logarithm of the input currents.

The outputs of the log-amps are compared in the difference ampli

AS. The output of A5 then, dlpends only on the ratio of input current

the log amps,and the polarity of the AS output corresponds to the dire

of the ion drift.

The 2N2060 transistor used as a logarithmic element contains twi

matched transistors in one case. Since the units are matched and are

same temperature, the non-logarithmic constant and temperature effect

we]J canc.lled over the input current range and temperature range. T!

remains a temperature effect on logarithmic sensitivity. This is eas

compensated by sensistors in the circuitry associated with AS. The o'

error from these effects is well less than one percent over the total

range of the instrument.

*.. The tran:sient muting circuit (S6) is needed to eliminate large

transients from the signal path of the instrument during the time whe

collector plates are being switched from one input to the other. The

die out rather rapidly (milliseconds) but their presence at the filtei

could cause appreciable error in the resulting output without this mul

The log-level circuit at the top of the figure monitors the ion

level at the input collector plates. Switch S5 selects either the +

1-4



or the - log-amp and compares this to a reference voltage developed by Al.

* The reference log amp (Al) has a fixed input current. Difference amplifier A4

subtracts the output of the lower log amp from the reference voltage and

amplifies the difference to produce an output corresponding to the amplitude

of the ion input current. S5 is switched such that the + and - log amps are

alternately sampled. This data is used primarily to monitor the behavior

of the individual log-amps over the mission lifetime but also provides a

measurement of N..
1.

The drift signal, which is proportional to the tranverse components of

the ion convection velocity, is developed by first filtering the output of A5 to

limit the band width to prevent aliasing at-the telemetry sample rate. A

three pole low-pass Butterworth filter is used. The signal is then capa-

citively coupled into amplifiers A7 and A8. The capacitive coupling allows

amplifier rezeroing to compensate for imbalances in the amplifiers and for

amplifier drift due to temperature and aging.

Amplifier A8 and the associated input capacitor are used for horizontal

* (H) measurements while A7 and its capacitor are used for vertical (V) measurements.

* . At the beginning of a measurement sequence the collectors are configured

to, say, the V configuration, the V zero switch (S7' is closed 3nd Lhe

* Output of A7 Is connected to the ranging circuit by S9. Thu. resistor network

at the output of A7 established the drift signal zero level. The zero Level

* is nominally +2.5 V which corresponds to the center of the telemetry band.

The V coupling capacitor is charged to a voltage which represents the drift

angle during the re-zero time. After the V zero measurement is made, the zero

sitch is opened and a measurement is made with the collector. plates reversed.

amplitude. Since the V capacitor has its original charge that was established

1-5



44 during the re-zero measurement, and the new voltage from the filter is equal

but opposite, the voltage into amplifier A7 is twice the voltage corresponding

to the drift angle. This is referred to as the V offset or double angle meas-

urement. The automatic ranging circuit adjusts the gain of the amplifier for

maximum drift signal amplification while maintaining the output within the

telemetry hatid.

After the V offset measurement is made, the collectors are set to the

horizontal configuration and H rezero and offset measurements are made using As

and the H capacitor to preclude disturbing the charge on the V capacitor.

* Both capacitors are now charged to voltages proportional to the V and H ion

angle of arrival at the times that the offset measurements were made. The

capacitor and amplifier circuits are designed such that the capacitor charges

can he maintained for several seconds, so by setting the collectors to either

the } or V rezero configuration (without closing S7 or S8), and connecting

S9 to the appropriate amplifier (A7 or A8), small changes in ion arrival

angle can be observed relative to the "zeroed" angle on the most sensitive

amplifier range. Lither V or H arrival angle changes can be observed for

sevcral seconds at the available 1M sample rate or alternate V and H measure-

ments can be made using S9 to switch between the A7 and A8 outputs.

The scheme used for maintaining the sensor and associated electronics

near the plasma potential is illustrated in Figure 3. The ground plane,

sensor housings, electronics box and outer bundle shield of the sensor-to-elec-

tronics box cable are isolated from the spacecraft chassis. The "floating

ground" potential on these elements of the instrument is established in-flight

when equal ion and electron currents are being collected by the forward-looking

sensor faces and ground plane. (This equilibrium should occur at 2 1 volt

'.
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below the plasma potential.) The instrument is powered by floating power

supplies referenced to the floating ground potential. Level shifters are

used for interfacing digital signals with the spacecraft and DC isolation of

the power system is obtained through the DC to DC converter transformer. A

low-leakage zener diode is used between floating ground and spacecraft ground

to preclude large floating ground potentials during ground operations.

3.0 INSTRUMENT DETAILS

3.1 Telemetered Data

" RPA electrometer (RPA)

" RPA sweep monitor (SWP)

Ion Drift Meter angle of arrival measurements (IDM)

" Frame Counter (COUNT) - counts TM frames in modulus 128 (0 to 127)

IDM log electrometer outputs (LLA and LLB)

. Electron probe electrometer (ELECT)

" Temperature monitor (TEMP)

" Sensor potential monitor (SENPOT)

" 4 bandpass fiLter outputs (Fl, F2, F3, F4)

3.2 Data Storage/Readout

* The data format is given in Figure 4. Each telemetry frame is divided

into 64 equal time slots by a 128.0625 hz word counter. The telemetry words

are numbered according to the time slot in which they occur. The data is

sampled and stored 5.06 msecs after the beginning of the time slot as indicated

in Figure i. The 512 bits/frame are allocated as follows:

,%._'A
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MIMI:-- WI -7. a

FIGURE 4

P DNA.'SAT DATA SAMPLIHG FORMAT ,,... 3, 19::2.x

COUNT SUBCOM ELECT IDM PPRA WP

o2

3 3
4
5 5

*,66

a' 8 :3

9 9
A., -,10 10

1 1 I1

12
13 13

14 14
_.. 61 15

17 17
18 18
19 19
20
21 21

22 22
'% 23 23

24 24
25 25
26 26
27 27

5 ",,' 28
29 29

30 30
31 31
32 32
33 33
434

35 35

36
37 37

38 38
39 39

40 40
41 41
42 42
43 43
44
45 45
46 46

" "47 47

48 48,' : 49 49

S50 50

51 51
52
53 53

-'-154 54
-A ,55 55

56 S6
57 57
58 53
59 59
60

61 61

63 6 1-9
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Word Content # Words/frame # Bits/word Total # bits

RPA 32 9 288

SWP 4 8 32

DM 16 10 160

SUBCOM 4 8 32

TOTALS 56 512

The data content of the subcom words is multiplexed as follows:

Frame # Frame # Frame #
Word # 0.4,8 ... 124 1,3,5... 127 2,6,10... 17

0 COUNT Fl COUNT

16 LLA F2 LLA

32 LLB F3 LLB

48 TEMP F4 SENPOT

• Two data storage registers are used so that one register may be

loaded while the other is read by the telemeter. Data readout will lag

data store by 0.49976 secs. (1 frame). Each word is serially stored as it

occurs in the data format. Since the telemeter is an 8 bit system, the 8,9

and 10 bit word patterns will have to be reconstructed on the ground.

3.3 Power

The UTD-built portion of the instrument (IDM) requires the following

voltages (F - floating):

+ 12 VF @ 35 ma

-12 VF @ 45 ma

+ 5 VF @ 15 ma

+ 5V @10ma

3.4 Timing Signals from S/C to IDM

* 4098 lz clock (CLK)

• Read Out Gate (ROG)

* SOF - This signal probably will not be used.

e 1-it



3.5 Analog Data Lines from RPA to IDM

R EPA - A single line connected to the RPA electrometer during frames

0-123 and to the electron probe electrometer during frames 124-127. Multiplexing

is done within the RPA electronics.

" SWP - A single line connected to the RPA sweep monitor continuously.

" ELECT - A single line connected continuously to the electron probe

electrometer.

- TEMP - A single line connected continuously to the RPA temperature

monitor.

- FILTERS - A single line that is sequentially connected to the filter

outputs such that filters Fl, F2, F3 and F4 are sequentially sampled by

words 0, 16, 32 and 48. This multiplexing is done in the RPA electronics.

Additional multiplexing in the IDM electronics will allow the filter data

to be sampled only during odd numbered frames.

3.6 Timing Signals from IDM to RPA (Logic level 1 - + 5 volts)

- RPA CONVERT - (See Figure 3) A line with % 32 Hz pulses of - 25 Usec

duration. The pulses are high during each A/D conversion of the RPA line.

. RPA SYNC - A line with a single pulse of I 60 psec duration during

frame 0 only.

- POR - A power on reset pulse that goes high at power on and goes low

at the next ROG. An RPA SYNC pulse is always generated after the POR

pulse as shown in Figure 6.

3.7 S/C Interface Circuits

Interface circuit sketches are attached. (FIgure 7)

1-12
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3.8 IDM Data Interpretation

• There are two drift signal amplifier channels, each channel having

4 sensitivity ranges differing by a factor of 4. At the beginning of each

4 second period, H and V rezero (Hz,VZ) and offset (H ,V ) measurements are

made with the repeller grid bias set at%+ 2 volts. The grid is then set to

zero and the H and V rezero and offset measurements are repeated. The H and

V rezero values are stored independently and deviations (HV) from these

values are telemetered in the following manner:

Beginning at BIAS ON BIAS OFF

Frame 0 HzHoVZV HzHoVZV H H H H ...

Frame 8 HzHoVZV HzHoV Z V H V...

Frame 16 H HoVzV HzHoVzV H H H H ...

Frame 24 HzHoVZV HzHoV Z V H V H ...

• Each sample is 10 bits, 2 bits for range data and an 8 bit A/D
conversion of the drift signal.

• The LLA and LLB TM Samples always occur in the horizontal rezero

,_ v. configuration, i.e. collectors A & B are connected to LLB and collectors

5' C & D are connected to LLA.

1-15
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1.0 General

This section defines the electrical tests planned for the Driftmeter/RPA

after installation on the spacecraft.

2.0 Electrical Performance Evaluation Test (EPET)

The EPET provides an automated test procedure for accumulating up to 64 con-

secutive seconds of instrument data and printing the data in a specified format.

The instrument performance evaluation will be based on visual observation of

the printed data. The EPET can be performed either with or without stimulation.

The detailed procedure for performing the EPET utilizing the HP9825 computer

is given in 8.0 below.

3.0 Stimulation

Battery powered stimulation units are used to provide test currents to

the sensors. The test currents are injected by probes that screw into the front

face of the sensor and make contact with the collectors. The stimulation unit

requires 'i6 inches clearance in front of the sensor aperture plane for installa-

tion. The planned usage of the stimulation unit is limited to tests performed

with attending UTD/AFGL personnel. Installation or removal of the stimulation

unit will require approximately 30 minutes.

4.0 Sensor Grid Test

The sensor grid test is performed by UTD/AFGL personnel after final

instrument installation on the spacecraft, after completion of S/C environmental

testing, and during S/C checkout at WTR. The test consists of attaching test

probes to the internal sensor grids and verifying the correct grid potentials.

-7
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5.0 Instrument Handling and Safety

5.1 Protective sensor covers should be utilized whenever se

installed (except during EMI and vibration testing) to prevent parti

contamination from entering the sensor entrance apertures and to pre

physical damage to the exposed entrance grids. Stimulus probes may

with the protective covers in place.

5.2 Always minimize instrument handling and utilize approve

when handling is necessary.

6.0 Red Tag Items
4-.

The protective covers over the sensor apertures will be

at the latest practical time at WTR. Captive hardware is used for 4

the protective covers to the sensor face. After removal of the prot

covers, gold plated screws must be installed in the sensor face to I

holes.

Om

L !

2-2
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7.0 STIMULATION PROCEDURE

7.1 If sensor assy is not connected to the E-box, connect stimulation unit

--.- to E-box as follows:

- Stimulation connector "C" to J3 (SENPOT) connector

Stimulation connector "-" to A - Al (collector B)

• Stimulation unit connector "+" to A4 - A3 (collector D)

7.2 If sensor assy is connected to E t stimulation unit as follows:

* Install stimulation probes in sensor face to collectors B and D.

D: A

C B

-- S/C BASEPLATE

* Connect stimulation unit connector "C" center conductor to the
.r* : sensor ground plane and connect "C" shield to S/C chassis.

. Connect stimulation unit connector "+" to collector D and "-"

to collector B.

7.3 Set "FIX/CYCLE" switch on stimulation unit to "FIX".

7.4 Set'ON/OFF"switch to "ON"

7.5 Record and print 16 frames of IDM data.

7.6 Compare data to sample print-out. In particular, note the following

(1) LLA 3.48

LLB 3.22

p (2) H offset = 1.68/4

V offset = 3.40/4

H rezero = 2.54/1

V rezero = 2.54/1

(3) SENPOT LOW = 4.52

SENPOT 11TCH = 2.38

fbattery voltage = 18-4 (SENPOT voltage)1

2-3



8.0 Instrument Checkout Procedure

Step 1: Connect power cords on each unit to 110 V A.C. (9876A, 9825, AGE)

Step 2: Connect 98032A interface cable between 9825 computer and AGE.
(top connector on back of AGE unit)

Step 3: Connect 98034A interface cable between 9825 computer and 9876A
printer.

Step 4: Connect braided interface cable between AGE and DNA instrument.

Step 5: Turn on power to each unit. (switch locations: left front on 9876A,
right side on 9825, center front on AGE and left front on AGE)
Set both thumbwheel switches to "15,FF".

Step 6: Load magnetic tape cartridge (RAPO09) into 9825 tape drive.

* Insert the tape

cartridge so the
label on the
cartridge faces the
back of the calcu-

lator as shown.

\'%

Inserting the Tape Cartridge
Step 7: Press "LOAD" system command key. Press "EXECUTE" key. Checkout

program will then load into computer memory.

Special Function Keys
0;

, C D ED CD H ) E'j ui ( (I E. K)L)KT, ED 0-E.(- D_ (,) _(-) (J, L 0 -0, F ) D> 0 M ED -"a

(- CD3 C.-) ED3 (I ) v -) G1 9E .. (D F-' " ' 9 Y
o ()(* C)> 0 )0)

2-4 I X

Alphanumeric Keys Numeric Keys



Step 8: Press "RUN" key to start program. Flag definitons will be printed
on twenty-column printer.

Special Function Keys

S r- 1 -9) n( GED I e-._ 7.-_ w ..) C-._) ,-) i--.. --i I ,,~.(H L,..)]. ,L,

(V ©O © © © ©O©C ©Ca ©~) ( ,) - -c)(,D) 0

o F! 0 9 (7) (N ) (9(,)(L) ( (6)

0 CD () (0 (. ( (j) (9 () ( ) (
) (2) (3) (

Alphanumeric Keys Numeric Keys

Step 9: Change flag settings, if desired, by using "sfg" and/or "cfg"

commands. For example: to set flags 0 and 3, type

sfS 0,3

then press the "EXECUTE" key.

To clear flags 1 and 2, type

cfg 1,2

then press the "EXECUTE" key.

See Appendix A for flag definitions.

Step 10: Enter date, time, and operational comments by typing in as desired
from keyboard followed by "CONTINUE". Each line
of input is printed on the 9876A printer when the
"CONTINUE" key is pressed. As many lines of
comment may be entered as desired. Terminate
the input session by again pressing "CONTINUE"
without entering any further comments.

(If a mistake is made press "CLEAR" key to clear
the input.)
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Step 11: Enter starting major frame no. and ending major frame no. to be
printed. Separate the frame numbers with a
comma. Press "CONTINUE" key to proceed. (If
a mistake is made press "CLEAR" key to clear
the input.)

"..* ' . Data transfer will then be initiated by

program, followed by data print-out on 9876A.

Special Function Keys

e*2D ED-

S(W) (E ) (T (T) kU) (1) (0) P~ : 3 1DG I 3
,-~e , )C

" . K ........(Z (X) ici CI- 0D2iQ~ K0'GD

Alphanumeric Keys Numeric Keys

4 Step 12: Program cycles back to step 11 for next test if desired. To terminate
session at any time press "RESET" system command
key.

Step 13: To re-start program after a termination (see step #12), proceed

from step #8 in instructions.

Step 14: Remove magnetic tape cartridge by pressing eject button directly
below cartridge.

Step 15: Turn off power to each unit.

o.4
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Appendix A

flag no. definition default

0 record data on magnetic tape off
1 print RPA data on
2 print IDM data on
3 off - major frame no. input off

in step #11 refers to the
data transfer frame no.,
i.e. frame no. I is the
first frame recorded by
the program

on - major frame no. input
in step #11 refers to the
data frame count generated
by the instrument

9 program test pattern generator off

'!2-
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1.0 ,CO!',

This do( uiment establishes the acceptanre performance test criteria for
cod- it v i t et ir, (FIAT) at uIrn or the ION DR I FT METER (I P1i) I or lh, DNA IIILAT
satellite.

2.0 APPI.lCA!R.E I)OCUMI'NTS

UTD 131-012 Test Requirements, General
II)M Schematics, Curront Shop Copy
U'D 133-003 IILAT IDM Interface Document

3.0 CENEIPAI. REOUTREMENTS

3.1 PERSONNEL

The CSE shall. be operated and the testing performed by the IDM Elec-
tronics Engineer and/or qualified personnel designated by him.

3.2 TEST ENVTRONMENT

The Electrical Performance Evaluation Test (EPET) shall be performed
at +60±4*C, +25t4°C(RT), and -20t4*C at room pressure. The Calibration Test
shall be performed at +50±4'C, +25±4*C, and 0±4*C.

Thue vacuum source tests shall be performed at room temperature and at

pressures less than 2 x 10- 5 torr (nominal) as measured on the ionization
gauge. There is no requirement for calibrating the ionization gauge.

3.3 DATE TEST PERFORMED

t THROUGH _

3.4 SAFETY

The safety requirements of UTD 131-012shall be observed.

3.5 EQUIPMENT REQUIREMENTS

. liqtIng of all test equipment used for measuring the recorded data
during .he test, model and serial numbers, and calibration due dates shall
be malntialned.

The 1DN GSE unit will be used to simulate the S/C interface. The GSE unit,
in conjunction with the lIP9825A computer, is used to provide functional testing
of the instrument during the ETAT. All data print-outs will be marked with
the date and test temperature and maintained in the IDM data file.

The GSE Stimulator unit will be used to provide sensor stimulation
during the EPET.
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-" 3.5.1 DUAL CURRENT SOURCE CALIBRATION

a. Apply power to the current source.
b. Monitor the + and - output jacks with a calibrated Kelthley

pico-aumeter.
c. The measured currents versus current source switch settings

shall agree with the following data within t5% from 10-6 to

* 10-10 amps and within ±8% at 10- 1 1 amps. (The dual current
source will not be used as an absolute calibration of the log
amps. It is used to provide relative differences between the
two test currents by precisely varying the input voltage to two

matched hi-meg resistors.)

AMPS AMPS
VOLTAGE RESISTANCE DEVIATION +

: 1V 10-6  None 10-6 10- 6

S10-7 . 10-7 l -7
S10-8 o 10- 8  10- 8

10-9 It 10-9 1o-9
l 10- o 10-10 10-10

, 101 - 1 1  10- 1 1

-.

d. Measure the change in current at the + Jack while depressing
each of the "deviation" switches. The change in curren; shall
correspond to the nominal deviation within t2%.

Verify __ /-____

3.6 TEST DESCRIPTION

The EIAT will consist of the three separate tests described below.

a. EPET

The Electrical Performance Evaluation Tst. (EP.T) pi-ov~dcs a

functional test of rhn instrument Including iiirrament rruci 1,,e to simulated

ion curronL:; and data multiplexing in the vario; inodes. Thq, E!'I provides
formaitted print-outs (f nl, test data.

b. Calibration Test

The Calibration Test provides for measure ment of instrument
parameters critical ro the .retrL'.l calibration of the instrument.
Parameter values obtained in the Calibration Thist performed prior to

conformal coating the circuit boards ar" compared to the ETAT values to

y assure that there has been no circuit degradation during the conformal

coat ing process.
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c. Vacuum Test

The Vacuum Test verifies correct instrument response to an ion beau

in a simulated near-flight environment.

4.0 P-RLPARATION FOR TEST

4.1] EPET

a. Place the test chassis in the test chamber. Connect cables as follows:

GSE J1 to TEST CHASSIS J1

b. Place the stimulation unit outside the test chamber. (Stimulation

unit chassis is at sensor potential and must be isolated.)

c. Connect collector 1) to the (+) stimulation Jack and B to the (-)

Jack.

d. Connect the GSE to the HP9825A via the HP98032A interface cable.

Perform EPET test per section 5.0.

4.2 CAIBRATION TEST

a. Disconnect cables from the stimulation unit.

1b. Connect coax cables (electrometer inputs) to the Kcithlvy Pico-amp

source and the dual current source as required. (The chassis of each current

source m, ut be is;olated.) Connect test leads to the repeller and suppressor

grids and a coax to the reference potential connector and route them out of
the chamber access port.

c. Allow at least 30 minutes soak time at each temperature after
TEMP monitor stabilizes.

d. Perform Calibration test per section 6.0.

4.3 VACUUM TEST

a. Place the sensor head assembly and the ion source in the vacuum

chamber and fasten to the vacuum test fixture. Adjust the source vertically

until the center of the source output grid is aligned with the center of

the sensor input apertures.

b. Connect the source to the source control unit.

c. Connect the G;SE unit to the test chassis.

d. Connect the vacuum test cable through the vacuum chamber feedth.'ough.
Verify pin to pin connections.

e. Connect the sensor cable to the sensor under test and then to the
electronics box located outside the vacuum chamber.

3-4
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f. Verify that sensor potential Is not shorted to the vacuum ,hamber
housing and that the sensor is floating.

h. Perform the vacuum test per section 7.0.

5.0 EPET

5.1 Load the IDMI FPI'T program into the 1.(125 f rom the t:pe artrids.c.
Enter the date, t.t to:mpleraturt, ;ind coninelits.:

+600t<,4 RT -'0" .

5.2 Record and print 64 frames of data at each LemPtratire.

5.2.2 Verify the following on the data print-,mt!;:

a. SENPOT switches between two volt;iiw lev.l,, of '..9 volts and 0 volts.

b. T,.b remains at a fixod current level of %4.5 x 10- Jlp 1 ,S WMLI 1it1Aswitches between .,9 x 10- 9 amps and A.4.5 x O-8 amps.

c. TDM/RNG indicates deviation levels of 1007 and 507.

d. Data multiplexing is s indicated in I'l'l 133-003, Ftgure 1.

6.0 CALTUAT(ON TES' 40 - " -

6.1 GRID P0TI'NTAI.S

Mea ;u re :in', record Lite ,;uppressor grid potentlal with a Wt1VN. i' ig anost illosc,-pe, vt- ify th.,t the repel ler grid is at 0 volts most of th. t inic
and switclies to +2 v,..l ;ia the beginning of oach 8-1romf .rnic qut'n. ;in Itadi-
cated in i:'l'D 133-003.

00 +250 i500

SUICR D-11,87 1

Rh'tI .tr I.W Oo- n_ .-I, *

'.. 6.2 DATA S'11FiI I

a. Dr I 'e tho ret' fre t c, potent a I nput t Irough a 100 Mve; r('s i :t r t othe levels indicat,,d ;nd record the restu1Li gc sensor potciltials and I!,M

outputs.

b. ContlreL pi.c-anp sonrc t-o col.ector A. Coin t t. on,, ,ut pu t ot tile
dual current :otirce to Icollc tor C. Set dual . curtirrst sol rc e t. 1 0 -8 amns.
Set pico-amp *,iiirt'c, t.o tth, current.s inodicated iad r'cor T.T.B dat a. icv.rse
the connections ti, A aind C and repeat th,, ca libratiou p roedit fr 0II .1A.

.. ,?

'
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". Record the Drift Signal zero level.

d. Record the RPA analog data levels.

6.3 PATA SIIEFT 2

a. Connect the dual current source + output to A and - output to C.
Record drift signal offset readings for the Input current setting and + devia-
tions given on data sheet 2.

h. Reverse the + and - current source cables and repeat data sheet 2
for - deviations.

6.4 DATA VERIFTCATION

The EIAT Calibration Test data shall agree within ±2% with the corresponding
data from the preconforma coating Calibration Test for all tests with input
currents greater than 10 amps.

-.N*.- 7.0 VACUUM TEST

7.1.1 After the chamber reaches a pressure below 2 x 10 Torr turn on the
instrument.

7,1.2 The following tests will be performed as a minimum:

a. Make records of Lhe Log level and DM outputs.

RT

b. Rotate the ion source and verify that the sensor
responds to changes in the ion beam angle.

. ..:. ,, RT

/V.: --,.;' e.7

",,C,

,%" ,%"., ;4x r
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HILAT IDM COLLECTOR CONFIGURATION

PLUS ANGLE

HORIZONTAL

tD A PLUS

ANGLE

"C_- VERTICAL

S/C BASEPLATE

A PLUS ANGLE YIELDOS A VOITAk:E ABOVE
2.5 VOLTS WHEN MAKING OFFSET (DuUBLE ANGLE)
MEASUREMENTS.
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IDM DRAWING LIST

- TOP ASSEMBLIES -

133-500 SENSOR HEAD ASSY
-S

PL133-500 SENSOR HEAD ASSY

133-506 SENSOR INSTALLATION

133-565 SENPOT R.F. BYPASS ASSY (PT. INCIJDED) ON ASSY PWG)

D1293 INTERCONNECTION DIACRAM (AFGL DRAWINC)

- SUBASSEMBLIES -

DNA-i MUX/DRIFT SIGNAL AMPLIFIER

BOARD ASSY 133-570

PART LIST PL133-570

SCHEMATIC 133-572

WIRE LIST 133-573

DNA-2 DATA STORE

BOARD ASSY 133-575

PART LIST PL133-575

SCHEMATIC 133-577

WIRE LIST 133-578

DNA-3 ELECTROMETER/AMPLIFIER

BOARD ASSY 133-580

PART LIST PL133-580

SCHEMATIC 133-582

WIRE LIST 133-583

-4-
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